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ABSTRACT 

School location of microcomputers and its impact on 
use were examined using data from the National Survey of School Uses 
of Microcomputers. An analysis of the responses from 1,082 (68% of 

the sample) microcomputer^using , public and non-public elemeataxy 

and secondary schools surveyed between December 1982 and March 1983, 
suggests that where schools locate microcomputers does have an impact 
on how they are used. Keeping microcomputers solely in classrooms has 
largely negative consequences, although equity of use is improved for 
secondary schools, while putting computers into a laboratory 
situation has generally positive consequences, except for equity. 
Locating computers in libraries may improve equity in elementary 
schools and increase use by secondary teachers and students, but has 
little impact on learning or social and organizational outcomes. 
Rotating microcomputers from room to room is generally positive for 
secondary schools and improves equity and access at elementary 
schools, but allows insufficient time for student learning with the 
computer. Dispersing microcomputers among several locations has 
negative consequences for elementary schools, but provides increased 
microcomputer access to larger groups and a broader range of 
activities in secondary schools. A technical appendix describes the 
regression analysis of location effects. Five tables are included. 
(LMM) 
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Not e for Reade rs Nev / to this Series 

This is the fifth interim report 
from the National Survey of School 
Uses of Microcomputers. The results 
presented are based on data from 
1 ,082 microcomputer-using schools, 
representing 68% of a nationally 
representative sample of about 1,600 
microcomputer-owning public and 
non- public elementary and secondary 
schools, These-school's, having one " 
or more microcomputers for use by 
teachers or students, were surveyed 
between December, 1982 and March, 
1983 , 

Previous newsletters have 
described how schools use microcom- 
puters in their instructional pro- 
grams. We have shown that schools 
differ systematically in how they 
use micros according to such factors 
as the part of the country they are 
in, the kinds of students they 
serve, how long they have had mic- 
ros, and whether an individual 
teacher, a group of teachers, or 
school administrators initially 
organized their use. 

The analytic methods used so far 
have been limited to simple cross- 
tabulations and correlation coeffi- 
cients. The statistical products of 
such analyses, although easily read 
and understood, are properly inter- 
preted as indicating empirical asso- 
ciations between phenomena rather 
than strict cause and effect. 



Q For example, in the previous 

\y newsletter we reported that where an 

individual teacher was responsible 
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for an elementary school's acquiring 
and using a microcomputer, there was 
a tendency for the school to report 
less overall use of their microcom- 
puters, use that was restricted to 
"above-average" students, use more 
to teach computer progrrmming to 
students than to assist them in 
practicing traditionally- learned 
skills, and use which was felt by 
teachers to have had a more modest 
impact on student learning" 'arid 

social attitudes than in other 
micro-using schools. It may be that 
leaving acqui sit ion and impl ementa- 
tion decisions to an individual 
teacher^-however interested and 
well-motivated that teacher may 
be — does more often result in more 
restricted and less efficacious use. 
Nevertheless, strictly speaking, the 
cross- tabular and correlational ana- 
lyses are just an initial si:ev in 
establishing a direct causal linkage 
between how microcomputers are 
impl ement Cited and how they are used. 

In this issue, we examine another 
aspect of how schools organize the 
use of their microcomputers — specif- 
icallyr where the micros are located 
within the school building. And, in 
order to provide somewhat stronger 
evidence regarding the actual impact 
of di f f erent organiz ational deci- 
sions on how schools use computers, 
we employ a more complex statistical 
tool--mul tipl e regression analysis • 

The Location of Microcomp uters 

Given a relatively small number 
of microcomputers and a much larger 
student body, schools have made a 
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variety of decisions about physi- 
cally locating computers in their 
building. Some schools have located 
their few microcomputers in one or 
more regular classrooms, to be used 
by individual teachers with their 
own class; others have placed micro- 
computers in common spaces like 
libraries, where teachers may send 
individuals or groups of students to 
use micros under the supervision of 
a school librarian. Other schools 
have established "computer laborato- 
ries," often containing only two or 
three computers, supervised when 
staff time can be allocated, by a 
computer specialist, often drawn 
from the regular mathematics teach- 
ing faculty. A few schools have 
placed their microcomputer or micro- 
computers under the responsi bl ity of 
a department or office focusing on 
certain students like "gifted and 
talented" or "special education." 
Departmental rooms, like computer 
laboratories, are collectively pri- 
vileged locations, where certain 
teachers and students "belong" quite 
"cTearly more than others. 

These variations in locational 
arrangements are not random, and 
follow from several factors — for 
example the age and social back- 
ground of the school •s student body, 
the presence among the school 
faculty of computer enthusiasts, and 
the relative influence of teachers 
and administrators in initially 
acquiring and implementing microcom- 
puters. It is also plausible that 
locational differences affect what 
schools do with their microcomputers 
and how successfully they are used: 
for example, how many of the 
school's teachers use microcomputers 
"regularly" with their students; how 
much time the computers are in use 
by students (as opposed to sitting 
idle, or in use by teachers or 
administrators); the breadth of com- 
puter use across different possible 
applications of using microcompu- 
ters; the proportion of the student 
body who use the computers; the 
relative access to microcomputers by 
"above- average" students in compari- 
son to "average" or* "below-average" 
students;, and the emphasis on pro- 
aramming and "computer literacy", as 



opposed to instructional functions 
like "drill-and-practice. " Location 
may also affect the amount of time 
that any one student user has during 
a given week to work at a microcom- 
puter keyboard and the overall 
impact of microcomputers on student 
learning and on social aspects of 
instr uction such as how indepen- 
dently students do their work, how 
individualized are the instructional 
tasks, and how much enthusiasm for 
schoolwork does having computers 
engender in the students. 



Classroom locati ons are most comm<^n? 
hut nf^arly hi\^f don't put micros in 
regular classrooms. 



As of the survey date, January, 
1983, microcomputers were placed in 
regular teacher classrooms in 
slightly more than half of all com- 
puter-using schools, both elementary 
and secondary (See Table 1) . 
Libraries contained micros in more 
than one- thi rd' of " computer-using 
elementary schools and in 20% of the 
secondary schools. Computer labs 
were formed in about a third of the 
elementary schools and nearly half 
of the secondary schools. 

Puttin g micros in more than _im£ 
location and rota tin g them from CQPm 
to room are common — but each is done 
in less than half of the schQ QlSt 

More than a third of the micro- 
computer-owning schools kept micros 
in more than one location at any one 
time. About one-quarter of the 
schools split their micros between 
classrooms and a more collective 
location- such as a library or a com- 
puter lab. In addition, 17% of the 
elementapy schools reported rotating 
their microcomputers among several 
classrooms, more than the number of 
elementary schools that kept micros 
solely in ce rtain cl ass rooms on a 
permanent basis. Counting all men- 
tions of rotating microcomputers, 
about 38% of micro-owning elementary 
schools and 28% of secondary schools 
moved at least some micros from room 
to room* 



Table 1: I.occilicjn of Micr ocom/juterc in Bl ementci ry and Secondary School UuiJclincin 



Universe: Schools with 1 or More Mi cr oconujuto rs , January, J903 



CI asB rooms 
Libraries 
Labo r ator ies 
Special Rooms 



I Lllementa ry School s 

Any Micros Micros 
In- • • Only in. 



Seconda ry School r» 



5 2% 
36% 
3 5% 
5% 



? ^ 
17% 

25% 



Any Micros 
In. . . 

58% 

2 0% 

46% 

4% 



Nic ros 
Onl y in 

36% 

8% 

3 2% 



Total 

Mixed Locations 



128% 



74% 
26% 
100% 



128% 



76% 
25% 
^101% 



/ 



Schools with iust one/ micro focus on 
the school library; fahose with more 
micros put them elsewhere. 

Schools with exactly one micro- 
computer were more l/ikely than other 
schools to put the micro in the 
school library. For example, among 
elementary schools,/ 47% of those 
with one micro kept it in the school 
library, but only 28% of schools 
with more than one micro kept any of 
them there. Laboratories were used 
by a majority of both elementary and 
secondary schools when they had 8 or 
more micros in the building, but 
even with as few as two 
microcomputers, nearly a third of 
the microcomputer-owning schools 
used what they called a "labora- 
tory." About one-third of the 
schools in our /sample, both elemen- 
tary and secondary , resisted clus-- 
tering or centralization of any kind 
and kept micros only in regular 
classrooms. For secondary schools, 
this declined with increasing num- 
bers of micros, but for elementary 
schools, "micros only in classrooms" 
were just a^' common in schools with 
3 or more micros as in those with 



only 
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a single micro< 



Five ways to m^ac^urf^ 'location ,' 

To study the possible impact of 
location on microcomputer use, mul- 
tiple regression equations were con- 
structed for five measures of micro- 
compute r location. Four are 
dichotomies--whether the school ' s 
microcomputers were located only in 
class cooms ("yes" or "no"); whether 
the school used a computer 1^ |:) 
("yes" or "no"); whether any micro- 
computers used for instruction were 
in the librai:y ("yes" or "no"); and 
whether any microcomputers rotated 
from room to room or between class- 
roc^ and library or lab. The fifth 
location variable examined is the 
number of rooms in which microcompu- 
ters were located at any one time. 
Elementary and secondary schools are 
treated separately in this analysis 
and are not themselves internally 
differentiated by grade levels. 

In the analysis, other fa ctors ar^ 
statistically held constani-. 

In previous newsletters, we have 
shown how other factors also affect 
how a school uses microcomputers-- 
for example, characteristics of the 
student body, how long the. school 
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has Iii.hI i\ 111 i r(JCoin|Hi l:(.'r , tind llu.' 
i II I 1 luMKM.' u| i\ ''.iiuilo l.iMchoi; on 
iinpi ementincj a school's first luicro- 
computer. Some of these factors 
also affect how a school chooses to 
locate microcomputers. If not taken 
into accoLintr such factors might 
cause us to believe that locationai 
factors influenced how schools used 
microcomputers when, in fact, these 
other determinants were the "causes" 
of different patterns of use-^not 
location. 

Multiple regression helps us sta-- 
tistically control on the importance 
of other factors like student body 
composition, leadership in implemen-- 
tation, and so on, and to attribute 
to "location" a more realistic 
degree of importance. Rather than 
present the multiple regression sta- 
tistics in the context of this dis- 
cussion, we have moved the statisti- 
cal tables to an appendix, beginning 
on page 8. ThxS appendix also con- 
tains an introduction to help thv^ 
reader understand the tables. Here, 
we concentrate on the results of our 
analyses. 

Impact of Micro Location on Use 

Most of our analyses are summar- 
ized in Table 2. Each column in 
Table 2 presents results for one of 
the five ways of examining 'loca- 
tion. ' Each row indicates results 
for one of the "outcomes" that we 
examined. Two entries are shown for 
each row-column intersection: the 
first is for elementary schools; the 
second, for secondary schools. A 
indicates that there was sub- 
stantially more of that outcome in 
those schools that located their 
micros in the way suggested by the 
column heading (e.g., in "classrooms 
only"); a "-" indicates substan- 
tially less of that outcome in com- 
parison to other micro-using 
schools. A blank entry means that 
the difference was not statistically 
. significant. 

M icros only i p clas srooms; less use. 
■t>..u.t. m te gq uitablg uset 

The first column of Table 2 sug- 
^'^'^sts that restriction of microcom- 
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putocn to rocjulcir teacher clasBrooms 
may have the following corujoq uonces : 

fewer teachers using computers in 
their teaching, a narrower range of 
uses being made of the computers in 
elementary schools, greater use of 
microcomputers for dr ill- and- prac- 
tice than programming instruction^ 
(in secondary schools, a less domi- 
nant use for programming 
instruction) , more equity in use 
between below-average and above-av- 
erage students in seconda ry school s, 
and a smaller amount of computer 
time for each of the students who do 
use a computer. 

In quantitative terms — using some 
of the regression coefficients from 
the analysis — we find that restrict- 
ing micros to elementary school 
classrooms rather than having at 
least some put in a library or labo- 
ratory may result in half as many 
teachers becoming regular users of 
the equipment with their classes. 
Also, limiting micros to secon^ 

dary school classrooms means that 
they will be used for 1 1/2 or 2 
hours less per week- than putting 
them in labs or other centralized 
f acil ities. Actually , the real dif- 



This Newsletter is prepared and 
distributed through funds from 
the National Institute of Edu- 
cation. The opinions expressed 
do not reflect the policy of 
the Institute and no official 
endorsement should be inferred. 

For further information, write 
to Dr. Henry Jay Becker, 
Project Director, Center for 
Social Organization of Schools, 
The Johns Hopkins University, 
Baltimore MI) 21218. 

The complete series of six 
newsletters is available for 
a single charge of $3.00 pay- 
able to The Johns Hopkins 
University. 
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rahlo 2: Nummary: linpcKil of: Micro r.ocaLionM oi\ iVi t:l:o rnn ol: Umo 



Not:o: IiUich row-column combine Lion hati two enlirieju Wio l-ornuil: in... 

BLEMMNVAHY MNTHY / SHCONDARY F-INTHY. Tho entrien arc: 

I : Subfitantially More in Thorpe Schools Than in Other iJlchoolL 
Subfltantially Lesa in Theuo Schools Than in Other Schools 



Number of Regular 
Teacher Users, 



Classrooms 
Only 

- / - 



Number of Hours Per 

Week of Student Use. 

Breadth of Use Across 

13 Applications 



Percent of Students 
Who Use Micro. . , 



Academic Learning 
Attributed 
To Micro Presence... 

Social and Organizational 
Outcomes At tr ibuted 
to Micr ocompute r . . . . 



/ 
/ 
/ 



Dominance of Computer 

Programming Use^i over 
Drill-and-Pract ice. . ^ / - 

Equity Between 

Above- Aver age 

and Below-Averac/^ 

Students' Use. . . . / + 

Computer Time Per 

St-udent User - / - 



Compute r 
Lab 

/ + 



+ / H 



+ / + 

- / - 

/ -f 

/ 



Library 
/ ^ 
/ 

/ - 

/ + 

/ - 

+ / 
/ 

- / 

- / 



Rotate Micros 
Between Rooms 

/ + 



/ + 
/ 

+ / + 

- / 

+ / 

- / 

- / 

- / - 



Dispersed 
Locations 

/ + 



/ + 
/ + 

+ / - 
/ 

- / 



ferences deriving from these and 
other statistically significant 
relationships are likely to be much 
greater. Because of the imprecision 
with which most variables like this 
are measured, true relationships are 
most often' understated by multiple 
regression cocedtires. 

Impact of having a compu ter lab ; 
more us e; heavy on programming. 

The second column i^f Table 2 sug-- 
gests that putting some or all com- 
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puters into a room used solely for 
compute r- rel ated activities-- -that 
is, a computer lab--~may have these 
'Consequences: regular use of the 
computer by a larger number of 
teaciiers; student use of the micros 
for more hours of the week; a 
broader range of uses being made of 
secondary school computers ; a higher 
;)roportion of elementary school stu- 
dents using the computers at all; in 
secondary schools, longer turns at 

the computer by those who do use the 
computers, particularly for program- 
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n\\ nc| aonigninenl. n; yr oat or tioiulnaiii'o 
or compii t: o r. iuk.: hy c\\k)V a- avo i: tujo 
nl.iulont.ri in lH)t:h o.l. oiiu-Mil a ly and nec:- 
o n da r: y n u h o ol i\ ; more i 1 1 1: e i i n i v o u i j v. 
o i: £jc con da ly a c h o ol co in p u l: e r: ^^ 1: o r 
pirocjrcimminy activition; and more 
p r o cj L* amin i n cj u n e t li a n d r i 1 1 - ci nd - p r a c - 
Lice UBc in elementary schools. In 
addition, elementary cjchools with 
computer labor atorio^i reported much 
greater student enthusiasni for 
ijchool, after controlling for the 
background variables. 

Although most of these differ- 
ences suggest that laboratory place- 
ment of microcomputers has positive 
consequences at both the elementary 
and secondary levels, one result of 
such organization is a tendency to 
restrict computer use to better-pre- 
pared students. This is, no doubt, 
partly because the emphasis in these 
lab situations is usually on compu- 
ter programming. Schools concerned 
about equity of access to microcom- 
puters, but desirous of taking 
advantage of laboratory arrange- 
ments, may want to provide a diffe- 
rent supervisor for the computer 
laboratory than a teacher apt to use 
the equipment with only the most 
advanced mathematics classes. The 
survey data show no compelling rea- 
sons for limiting computer use to 
the "above-average" students, alt- 
hough teachers clearly perceive that 
above- aver age' students have so far 
profited from having microcomputers 
much more than have other students. 



pi . ittinQ micros in the sghQol 
library; t^.lfimentary and secondary 
effects differ. 

Placing microcomputers in the 
school library also has consequences 
for their use, as the sunuuary data 
in the third column of Table 2 show. 
In particular, computers in s^gOJl- 
dar y school libraries encourage com- 
puter use by more teachers, even 
more so than do computer labs. 
Also, at that level, having 
computers in the library means that 
more students will use them than 
when they are located elsewhere. 
However, student use is more res- 
tricted: there are fewer different 



uuon ipcicle of lu.ici. on in ru'cnndaiy 
iichoolr; where they are In tho nchoo.l 
library; and there in lonn intonnivo 
I J i: oc] r auuii i n g in a t r u c t i on , re n i\i t :i n g 
ill more equivalence Ijotween program- 
m i n g u s e an c I d r i .1 A ci n d - p i: a c L .1 c q u n o . 
Overall, in nocondary school u wi th 
micron in the library, tho ma oh i no n 
are in use somewhat losi; ol: tlio time 
than Mchools with compntor labs, but 
more than schools that keep their 
micros only in classrooms. 

Eleme ntary schools with a compu- 
ter in the school library had more 
balance in use of the equipment bet- 
ween above- average and below-average 
students (other factors controlled) ; 
but the schools reported less posi- 
tive learning outcomes and loss 
positive social outcomes. 
("Enthusiasm" was particularly low 
among elementary schools with compu- 
ters in their library.) 



Rotating micros: more acc ess, but 
less impact on students and school - 
ing! 

The consequences of rotating 
microcomputers from room to room in 
elementary schools appear to be much 
the same as those of locating micros 
in the school library — more equity 
of use between above- average and 
below- average students, and poor 
reported outcomes for student learn- 
ing and social aspects of computer 
use . (These analyses al so control 
for the particular locations of the 
microcomputers, in order to see the 
effect of rotation per se. ) Rotat- 
ing microcomputers also iresults in 
access by a higher proportion of the 
school ' s students, but, el ementary 
schools that rotate micros provide 
less computer time for each student 
user. There is also a tilt towards 
using microcomputers for drill-and- 
practice rather than programming 
instruction in the elementary 
schools that rotate equipnent. 

Elementary schools that rotate 
microcomputers do not have more 
teachers who use the microcomputer 
regularly than elementary schools 
that do not rotate micros; in con- 
trast, this is the largest conse- 
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quenco oi: LO|:cil:.lnq niLci. on al: I ho 
Mocoiulnry l.ovo.l , 11: in |)y iiwolvliui 
inoi'o |-.(NuMi(M.M with ml.orou on a rotju-^ 
Jar baMin thai lUM^orula ly lichoo.l n 
l.hal'. rotalo luJ. cKon luio thoni Jior: morc} 
hoLirti oJ: tUo wook and w.ll:.h a, h:l(|h(M: 
pr: t)po r I: J. on oi: t:h o Mchocxl ' n nl: ii do n I: t\ 
than do nocondaty nchoo.ln that do 
n o t r; o I: a t e the i v \\\ i c i: o c ( i \ i ym o n t , 

Finally, we have the question of 
whether school s should put all their 
microcomputers in one location, or 
spread them among several rooms 
(whether or not they rotate them to 
different rooms at different times) • 
The regression results show diffe- 
rent consequences for elementary and 
for secondary schools. Dispersion 
of micros at elementary schools may 
produce less overall use of micros, 
less computer time for each student 
who does use the computer, and pos- 
sibly less beneficial impact, ove- 
rall (as suggested by less effective 
academic and social outcomes, as 
reported in our survey) . Dispersion 
is also associated with use for pro- 
gramming instruction rather than 
dr ill-and-practice. 

Secondary schools that have dis- 
persed their microcomputers to 
different locations, in contrast, 
have more regular computer-using 
teachers, a wider range of use of 
micros, a higher proportion of stu- 
dents using micros, and less of a 
dominance of programming activities 
as against dr ill-and-'practice . 
(These results, of course, control 
on the number of micros at the 
school, the size of the student 
body, and the other background vari- 
ables, as well as whether rotation 
of equipment is involved.) Thus, 
dispersion does not appear to be a 
good idea for elementary schools, 
but it has certain benefits for sec- 
ondary schools. 



These analyses suggest that where 
schools locate microcomputers has an 
impact on how they are used. Keep- 
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iiuj in.i.(M:o(M^niputoi;n iuy\ o.l.y In (vl ann~ 
rof)nui han largely neQativc conne- 
([UCMKJOU, al tluMigh ajuily oJ: iino In 
Imin ovccI l:oi: nocujuda i:y nc^booL n. 
Pii t tl luj (jompu to t;n Into a I alto r:a toi.y 
ul tuatlon/ In contranl. , han (joncM:--' 
al ly i)o i\i live co nnoq ucmu:o d , oxoo |,it 
1: o \: oq ul ty • N(.^ i l. h o v \m\ t to i: n , 
iA\o u c| h / c .1 a i i n i o cm n o r .1 a Ix) r a to r: .1 i\ , 
in related to ronpondont j udgmont 
roqatdiny the acadomlo oi: nodal and 
or qaniz at ioi-jal co nneq ueuoo i\ of bav- 
in cj compute rn in nchool n. 

hocatiny computorn in librarien 
han a mixed impact. It may iiupLovo 
equity in elementary schools and 
increase use by teachers and stu-* 
dents in se conda ry school s, but not 
much consequence appears to follow, 
in terms of learning or improving 
social or ganizational outcomes. 
Rotating microcomputers from room to 
room is generally positive for sec- 
ondary schools and improves equity 
and access at elementary schools, 
but at the expense of computer-using 
students getting an ins uf f ic lent 
amount of compute r time to accom- 
pl ish much learning. Dispersing 
microcomputers among several loca-- 
tions at any one time appears to 
have only negative consequences for 
elementary schools, but has the 
benefits for secondary schools of 
increasing micro access to larger 
groups and for a broader range of 
activ ities. 

Considerations such as these are 
certainly not the last word in 
deciding how schools should use the 
rel atively small number of micr ocom- 
puters they have with their compara- 
tively large student bodi es . How- 
ever, when considering the 
educational value of school expendi- 
tures on such expensive instruc- 
tional equipnent-- equipment that in 
contrast to movie projectors, tele- 
vision sets, photocopiers, and so 
f or th, must generally be used for 
the benefit of a relatively few stu- 
dents during the course of a day — it 
is important to think, not only of 
the instructional value of computers 
for an indiv idual student, but of 
how schools might most effectively 
organize use of computers so that 
they would best assist classrooms of 
students. 

9 
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rolalionahip lxU:woon wilC.LQ nchooLji 
put theii: microti and hOM they une 
them was examined by ct atistica.Lly 
holding constant several "back- 
ground'' variables which also 
affect "where" and "how" schools 
use computers 3 the number of stu- 
dents enrolled, the number of mic- 
ros at the school, race and socio- 
economic status of the student 
body (measured by two dichoto- 
mies--whether the school was a 
"high SES, predominantly white 
school" and whether it was a "pre- 
dominantly minority school"), the 
year the school first obtained a 
microcomputer, the influence that 
a single teacher had on the 
school's first acquisition and 
implementation of a .microcomputer , 
and the presence of computer 
enthusiasts on the teaching staff. 
In addition, the number of regular 
computer-using teachers — itself 
one of the outcomes of locating 
equipment in different places-- 
-could be considered an indepen- 
dent determinant of how well 
schools use microcomputers; there- 
fore a second regression equation 
was calculated with this variable 
held constant as well, and results 
are shown separately in the tables 
wbereever it made a difference in* 
how important "location" itself 
seemed to be, 

RfiRiilts a ^fi shown onlv i£ at .Lfe^at 
^ Tpodest rplationshiP was t 
Each of the Tables Al througii 
- shows descriptive statistics and 
statistics from the multiple 
regression analyses for one of the 
five location variables. Results 
-■■-^ shown only for those outcomes 
v; Ae the location variable was at 
least marginally significant in 
the regression model used 
(beta=.08 or higher; approximately 
equivalent to p<.20, elementary; 



C 0 i.u nuia^a . .and-.,2 u liQ w.-U iiia? 1 ^ ^ v u i - 

uchQ.Qiai 'l*ho 1:1 rnl: two coliuiinM ol. 
number a in each table nhow t\\o 
aveCivaG valuen on the outcome 
variable (for example, the avoracje 
"number of regular rnicr o-uni luj 
teachers") for those schooJ s that 
had the characteristic in question 
{e,q,, "micros only in claas- 
roans") and for the remaining 
schools (i-e-, "micros not 'only 
in classrooms*"), Sjme outcome 
measures (for example, "breadth of 
use across 13 applications") are 
built from indices of several 
questionnaire items. In these 
cases, "average values" do not 
have a concrete meaning, so the 
computed averages are omitted from 
the table- The "Units" column^in 
the table is shown as "(index)" 
for these si tuations, 

r:^1umn R ^ "d 4 show hQjftL^ca p^&e^lv"' 
I pcatinn and outcome are lin kedt 
The correlation coefficient (r) 
and the standardized regression 
coefficient (beta) are shown in 
columns three and four. The cor- 
relation coefficient is a descrip- 
tive measure of how much an out- 
come variable differs according to 
where schools put microcomputers, 
A "zero" means it does not differ 
at all; a "1" or a "-1" would mean 
that the outcome is totally deter- 
mined by the locational contrast-- 
-not a very likely occurrence! 

"Beta" is similar to the corre- 
lation coefficient except that it 
shows how much "outcome" and 
"location" are associated after 
taking into account that different 
types of schools locate microcom- 
puters differently and these other 
factors also affect the outcome. 
It can be used as a rough guide 
f or determining which outcomes are 
most affected by the contrast in 
locational arrangements high- 
lighted in that particular table. 



ERLC 



10 



•I 



-Coiunui ii uhuwu the iiiipuut-^-ot. iauci-- 

.t ion ciu-uo.tdiuu- to uhu .uUat itj.tiual 

lUQtl Ci t 'Wi o J. iX i 1 1' CO .1. urn w, .1 f\ bo, I a ( I 
" b f " i\l ao CO \\[ a m t: i: om t:.h a \\\ u 1 1: i p.l. o 
\: o q r: o n n i o n a n a 1 y n .1 i i • 1 1: I i\ ,a 1 1 \ I - 
vaient l:o the cli f:l:or:ena5 Im^Lwcmmi 
t:h<5 two "avoi:ao<-' valuon" (c^olumnM 

000 and two) al;tOi:^.,uQaLto Uinu on 

-OA- lie b-i\cky.t.o.uaU. Jiac.t.o cu.a Atja 1. o , 
Hot t'hooo outcomou built l:rom iiul- 
icon I'oi: which "averatjo" value a 
have no concrete meaning r the "b" 
value ia oniitted from the table. 
Th o " bo t a " CO e f (: i c i on t ^ com pa r eel 
with other "beta" coet £ icient for 
that locational contrai^t can cjivo 
the reader a Monse ol* the impact 
of location on that outcome varia- 
ble. 

An ex^unp.I<;?; T h e f Ust ro w q £ 
entries in Table Al , Table Al 
shows several ways that limiting 
microcomputers only to classroom 
locations affect school and stu- 
dent outcomes. The top half of 
the table shows outcomes affected 
_i.[L^l omenta ry schools. The first 
of these is the number of teachers 
who regularly use microcomputers. 



Co.l. umnn odo r\n(| two qivo the 
av<M:qo niuultot: ol: l:tMM'lu-M.M who uju^ 
iiiit!i:on i:(M|ulai ly In two (ji.oupu oi: 
Lvlomontaiy noh(U)l n; th^^no tliat 
microt] on.l y In cX ^u-unooiiui, 
<\\u\ l:hoMo wlio luivo lulcroii (3| uo- 
whoro (whoi:hoL or not:- tht^y al no 
have any in oL anfiroonui) , On i hu 
1 IV \: (\q 0 f I h a r (.» a i; o 3 mo r <} \\\ i c i: o- 
usJnt) toactluir'M In .mcIiooI.ii that do 
nat-.i.imit their mloroM l.o trUuij.*- 
loonuj (6 „ I VM. 3.1), 

Hut tho "not only In claMnroom" 
iJchoolM al tio may have mortj mloriju 
al t o g t h e r , may have had m i a r o a 
longer r or may differ from ''only 
in classroom" schools in other 
ways that also might affect how 
many teachers use micros. 'Iti e 
mul tipl e regression procedure 
accounts for these factors which 
otherwise coul d "confound" our 
understanding of the impact of 
location on teacher use. 

The result of the analysis, 

shown in Column 5^ is that there 
are still 2.6 more regular micro- 
using teachers in elemehtary 
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Table M : Impact of Locating Micros ONLY IN aASSHOOMS on Patterns of Mn 

Average for Schools,,, Measures 

With Micros WithMicrO£3 of 

ONLY IN NOT "Only in Association 

Outcome Variable CLASSROOMS CI assr oomi^ " 

(mean) (mean) (Units) r beta 

NuJTiber of Regular 

Teacher Users 3.1 6.1 teachers: -.22 -,18 

Breadth of Use Across 

1 3 Appl ica tions ( i nde x ) - .1 5 -,12 

Dominance of Prograjnming (index) -,07 -,12 

over Dr il 1/ Pr act i ce. ~,17 

Computer Time Per 

Student User 27 , 3 5, minutes -,10 -.09 

~ , 12 

Number ot Regular 

Teacher Users 2,4 4,1 teachers --.2 5 -,18 

Number of Hours Per 

v;eek of Student Use, 13.5 16,5 hourtJ -,13 -.09 

- ,07 

Equity Between Above- 
and Below- Aver age 

Students* Use < index) ,08 ,09 

Dominance of Programming (index) -.08 -.07 

ov er Dr il 1/ Pract i ce . . -,10 

Compute r Time Pe r 

Student User 6 8. 8 5, minutes -.11 --.09 

- .11 

- ' • 'M T 



ro (jse 

I nipact 

I n 
U ni t a 



-2.C 



-9, 5 



-1,3 



-2,1 
-1.6 



■ 14 . 
•17 . 



Q eh o o I i\ w 1 h m 1. o \ o a I o t oi\ i n 
plfU^ua otUox t han til ruiur o<i(iui I luu) 
in uchoo.lu wii'a mici ou only in 
cXiXB « r: 0 m b , o t h o i: 1: a i : t : ( ) ( i\ 
i\{ico\mtiu\ I: or , 

N ot I CO nl Mu t il a I I U ti I I a coii i - 
IMolani: Ui cMvly nl Ivihl ly Imuh ihan 
U h o 0 o V i: qX a 1 1 o n <?o a (: 1: I c i <^ n I: ? I h i ? i 
iatruo a.Ino bocaunn (^oniaoll iin.i 
on baokijroniul l:aol;ot'ai in thin 
cane, cloou not app^^' ^'^-i^^t^ly 
qui: IruproMuion oil the lniix)i l.anoe 
o£ looafcion In ctetonnlninq poacher; 
u til Va a on ol: mi c c on . An a iii a i-- 
ter o£ l:acl:, becaujjo we have cont- 
rol loci on no many vaciabloa with- 
out the telationnhip appreciably 
c ha ng i nq , we hav e mo re co nl: icie nco 
in the idea that location in acta-- 
ally reiiponaible for dil:for ential 
use by teachers. 

Where two successive rows of 
regression statistics are provided 



Mi 

ii « 



In 

i 



i:or a tUiujUi oul otrjine vai ial)t 
Wiiiio \m\ t i n liu: a \ inunou 
t!i|ualiiui that, a I ho hoUlti (;tnuU.ri 
*' nnmlHii ot: itujular tuaohei -n tio i 
•j'hi M uaoond I i^l- niuiil^ouj ^j *- 
fil\own only wht^n i htiy make a di l: 
I tu o. lioy^ ^ In ^ U^"' lUfivin 1 1 lult^ * *i 
I) r 'Ml** ' for I ho loivi tlon vcw l ahi 
An ont-ry **N,M," wuuwni that aric^ 
hoi di ni.i **numl)or oi i.oaohor mitM 
iionatant^ looa l ion \i\ nol t iiuU> • 
pondontly t a 'la i.tnau Inani ol^ ilu* 
ontoomii vai.lablo (N.iUj "io)i ni^ 
nllMcant^M . 

Benidon oo rd;rol I bu.l on IIhj var 
I oua Uickqround factoi a mt>ntlon*Hl 
in thin "introduction," the 
rajreniiion oqnationM for "rotate 
micron bciitweon trooma" control on 
WLhe-LG micron were placed (lab or 
library vn other), and the ccjua- 
tions for "number of (simultane- 
ous) locationa" control on whore 
they were placed and on whether 
any of the computers rotate among 
different locations. 
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Table A2: Impact ot CDMinJTHU LAOORATOHIKS on Pattenui of l^ivio LIm(? 

Averacje toe Schoolo... Mtja .'n\ir <mi 

With MICH on WITHOUT 

IN OOMWTKH ANY Computer A o c:i t i on 

Outcome Vaciablo ims I-iba . . . , , . , 

(mean) (mean) ( UuU.jj) r btM.i 

Number ot Regular 

Teacher Uaecfl 6.2 4,5 loachecs .i;. .OU 

Number of Hours F.jr i i c 

Week o£ Student Use. 16.5 13.6 hours .U .lb 

Percent of Students 

Who Use Micro 4 3 . 3 0. percent .18 .13 

Equity Between Above- , . ^ , 

and Below-Average , (index) -.12 -. 6 

Students' Use " 

Dominance of Programming (index) .15 .17 

over Drill/Practice. '^^ 

Student Enthusiasm , . ,o iq 

Because of Micros... (index) .19 -19 

( 'social' outcome) 

Secondary 

Number of Regular " ^K na 

Teacher Users 4.0 3.0 teachers .15 .08 

Number of* Hours Per 16.8 14.2 hours .12 .09 

Week of Student Use 

Bceadth of Use Across (index) .18 .18 

13 Applications 

.Dominance of Programming (index) .11 .08 

ov er Drill/ Practice . 

Equity Between Above- 

and Below-Average . , ^ no in 

Students' Use ' < index) -.0 9 -.10 

Computer Time Per . ,a n 

Student User 90. ? 6 9.. minutes .14 .11 

12 
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1 .2 



3 .3 
2 ,3 



9 , 



0 .6 



1 .9 
1 .7 
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Table A3; Impact of Locating Micros IN TOE LIBRARY on Patterns of Micro Use 

Average for Schools... Measures Impact 

With WITHOUT ANY of in 

MICROS IN Micros in Association (Jnits 

Outcome Variable THE LIBRARY the Library 

(mean) (mean) (Units) r beta b 

Equity Between Above- 
and Below-Average 

Students' Use (index) .17 .17 

Learning Attributed 

To Micro Presence... (index) -.11 -.12 

Social, Org'l. Benefits 

Attributed to Micros (index) • -.21 -.20 

Secondary 

Number of Regular 

Teacher Users....... 4.8 3.1 teachers .21 .20 1.7 

Breadth of Use Across 

13 Applications (index) -.0 8 -.08 

- .12 

Percent of Students ^ 

Who Use Micro 24. 18. percent .13 .12 6. 

N. S. 

Dominance of Programming 

over Dt ill/ Pract ice . (index) -.11 -.09 

Computer Time Per 

Student User 54. 41. minutes .11 .13 16. 

.15 19. 



C 



Table A4 : Impact of Microcomputers ROTATING AMONG ROOMS on their Patterns of Use 

Average for Schools... Measures Impact 

Where SOME Where NO of in 

OR ALL MICROS Micros Association Units 

Outcome Variable ROTATE Rotate 

(mean) (mean) (Units) r beta b 

Elementary 

Percent of Students 

Who Use Micro 43 . 2 9. percent . 20 . 23 16 . 

Dominance of Programming (index) -.12 -.14 

over Drill/Practice. -!lO 

Equity Between Above- 
and BelOw-Aver age 

Students' Use (index) .26 .27 

Computer Time Per 

Student User 2 5. 3 5. minutes -.13 -.12 -9. 

Academic Learning 
Attributed 

To Micro Presence... (index) -.14 -.12 

Social, Org'l. Benefits 

Attributed to Micros (index) -.11 -.09 

Secondary 
Number of Regular 

Teacher Users 4.7 2.9 teachers . 24 . 20 1 .5 

Number of Hour s Pe r 

Week of Student Use. 16.8 14.8 hours . .07 1.6 

N. S. 

Percent of Students 

Who Use Micro 25. 17 percent .18 .14 6. 

N.S. 

Social, OrgU. Benefits 

Attributed to Micros ; (index) -.11 - ii 

^ ^ . .,rroT r-r-/ ^r^\t^ 



Table A5 : Liipact of NUMBER OF SIMULTANEOUS LOCATIONS on Patterns of Micro Use 

Average for Schools..- Measures Impact 

- with With of in 

MICROS IN MICROS IN Association Units 

Outcome Variable 3+ LOCATIONS 1 lOCATION ^ . ^ ^ ^ . 

(mean) (mean) (Units) r beta D 

Elementary , 

Number of Hours Per 10.3 15.8 hours -.16 -.25 --4.2 

Week of Student Use, "-^^ 4.U 

Dominance of Programming (index) .17 .14 

over Drill/PracMce, 

ConiDuter Time Per ^. _ , 

'Studen:: User 23 . 3 7. minutes -.1^ -.13 "7.4 

" ml ^ o . y 

Socialr Org'l- Benefits ^ in it; 

Attributed to Micros (index) --1J -.1^ 

gecondary 

Number of Regular ^ a q 

Teacher Users 5.0 2,9 teachers - 23 , 16 0 ,y 

Breadth of Use Acrosg (index) .17 .15 

13 Applications 

Percent of Students 27. 17. percent , 13 .08 3 , 

Who Use Micros N. b. 

Dominance of Programming (index) --12 -.13 

over Drill/Practice. --i/ 



Center for SocieJ Orgeinization of Schools 
Tne Johns HopkinB Uulversit^y 
3505 N. Charles St 
Baltimore, Md 21218 



Nonprofit Org. 
U.S. Postage 
Flip 
Baltumore, Md. 
Permit No. 1236 



r r in w r y s t 
^ o i r - N • I . ^ • 



EKLC 



U.S. DEPARTMENT OF EOUCATrON 

NATIONAL INSTITUTE OF FOUCATION 

i lJUCAflDNAl HFiiOUHCtlj INf UMMAflUN 

l^trjTEfl itHICi 
^ '>'"'''"»-"t hAu n.|.r(„i,n.',i .... 

'»''Hw-M ftum 11.. ,,,rM>(i „r ,,(i|,MM/.,tu.f, 

n((i|tn,itinij ,t 

"'tlfillui I ijDjIii^ 

• f'""il'"|<v(('Anf(i|i.riiiin', ',t,j|,.(hntM,sil(ii,u 
'Dt'tit iJu fMit nrl (".'..tnl', <fiir..!,,Mit (,ff(, ,.,1 fj|f 



SCHOOL USES OF MICROCOMPUTERS: 

Reports from a National Survey 
Issue No. 5, June 198'^/ 

The Johns Hopkins University 

Center for Social Organi2<ition of Schools 

Baltimore, MD 21218 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 

The I lohns Ho pkins 
University 



2 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." 



School Uses of 
Microcomputers 



Henry Jay Becker, Project Director 



Reports from a 
National Surv ey 

Issue No, 5, June 198': 



Center for Social Organization of Schools 



The Johns Hopkins University 



Not e for Reade rs Nev / to this Series 

This is the fifth interim report 
from the National Survey of School 
Uses of Microcomputers. The results 
presented are based on data from 
1 ,082 microcomputer-using schools, 
representing 68% of a nationally 
representative sample of about 1,600 
microcomputer-owning public and 
non- public elementary and secondary 
schools, These-schoal's, having one 
or more microcomputers for use by 
teachers or students, were surveyed 
between December, 1982 and March, 
1983 , 

Previous newsletters have 
described how schools use microcom- 
puters in their instructional pro- 
grams. We have shown that schools 
differ systematically in how they 
use micros according to such factors 
as the part of the country they are 
in, the kinds of students they 
serve, how long they have had mic- 
ros, and whether an individual 
teacher, a group of teachers, or 
school administrators initially 
organized their use. 

The analytic methods used so far 
have been limited to simple cross- 
tabulations and correlation coeffi- 
cients. The statistical products of 
such analyses, although easily read 
and understood, are properly inter- 
preted as indicating empirical asso- 
ciations between phenomena rather 
than strict cause and effect. 

For example, in the previous 
newsletter we reported that where an 
individual teacher was responsible 



for an elementary school's acquiring 
and using a microcomputer, there was 
a tendency for the school to report 
less overall use of their microcom- 
puters, use that was restricted to 
"above-average" students, use more 
to teach computer progrrmming to 
students than to assist them in 
practicing traditionally- learned 
skills, and use which was felt by 
teachers to have had a more modest 
impact on student learning" 'arid 

social attitudes than in other 
micro-using schools. It may be that 
leaving acqui sit ion and impl ementa- 
tion decisions to an individual 
teacher^-however interested and 
well-motivated that teacher may 
be — does more often result in more 
restricted and less efficacious use. 
Nevertheless, strictly speaking, the 
cross- tabular and correlational ana- 
lyses are just an initial si:ev in 
establishing a direct causal linkage 
between how microcomputers are 
impl ement Cited and how they are used. 

In this issue, we examine another 
aspect of how school s organiz e the 
use of their microcomputers — specif- 
icallyr where the micros are located 
within the school building. And, in 
order to provide somewhat stronger 
evidence regarding the actual impact 
of di f f erent organiz ational deci- 
sions on how schools use computers, 
we employ a more complex statistical 
tool--mul tipl e regression analysis • 

The Location of Microcomp uters 

Given a relatively small number 
of microcomputers and a much larger 
student body, schools have made a 
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variety of decisions about physi- 
cally locating computers in their 
building. Some schools have located 
their few microcomputers in one or 
more regular classrooms, to be used 
by individual teachers with their 
own class; others have placed micro- 
computers in common spaces like 
libraries, where teachers may send 
individuals or groups of students to 
use micros under the supervision of 
a school librarian. Other schools 
have established "computer laborato- 
ries," often containing only two or 
three computers, supervised when 
staff time can be allocated, by a 
computer specialist, often drawn 
from the regular mathematics teach- 
ing faculty. A few schools have 
placed their microcomputer or micro- 
computers under the responsibl ity of 
a department or office focusing on 
certain students like "gifted and 
talented" or "special education." 
Departmental rooms, like computer 
laboratories, are collectively pr i- 
vileged locations, where certain 
teachers and students "belong" quite 
clearly more than others. 

These variations in locational 
arrangements are not random, and 
follow from several factors — for 
example the age and social back- 
ground of the school •s student body, 
the presence among the school 
faculty of computer enthusiasts, and 
the relative influence of teachers 
and administrators in initially 
acquiring and implementing microcom- 
puters. It is also plausible that 
locational differences affect what 
schools do with their microcomputers 
and how successfully they are used: 
for example, how many of the 
school • s teachers use microcomputers 
"regularly" with their students; how 
much time the computers are in use 
by students (as opposed to sitting 
idle, or in use by teachers or 
administrators); the breadth of com- 
puter use across different possible 
applications of using microcompu- 
ters; the proportion of the student 
body who use the computers; the 
relative access to microcomputers by 
"above-average" students in compari- 
son to "average" or^ "below-average" 
students;, and the emphasis on pro- 
gramming and "computer literacy", as 

ERIC 



opposed to instructional functions 
like •'drill-and-practice. Location 
may also affect the amount of time 
that any one student user has during 
a given week to work at a microcom- 
puter keyboard and the overall 
impact of microcomputers on student 
learning and on social aspects of 
instruction such as how indepen- 
dently students do their work, how 
individualized are the instructional 
tasks, and how much enthusiasm for 
schoolwork does having computers 
engender in the students. 



classroo ni locatlnn s ^ff^ n^ogt commQn? 
b)ut ng^ar-ly h^^f don't put micros in 
regular classrooms. 



As of the survey date, January, 
1983 , microcomputers were placed in 
regular teacher classrooms in 
slightly more than half of all com- 
puter-using schools, both elementary 
and secondary (See Table 1) . 
Libraries contained micros in more 
than o n e - 1 h i r d ' of " com puter-using 
elementary schools and in 20% of the 
se conda ry school s . Compute r labs 
were formed in about a third of the 
elementary schools and nearly half 
of the secondary schools. 

Putting micros ^.n mor? th^n one 
^pcation rota ting them from CQQIB 

to room common - — but each is done 
i n less than hal f of the schools. 

More than a third of the micro- 
computer-owning schools kept micros 
in more than one location at any one 
time. About one-quarter of the 
schools split their micros between 
classrooms and a more collective 
location- such as a library or a com- 
puter lab. In addition, 17% of the 
elementary schools reported rotating 
their microcomputers among several 
classrooms, more than the number of 
elementary schools that kept micros 
solely in certain classrooms on a 
permanent basis. Counting all men- 
tions of rotating microcomputers, 
about 3 8% of micro-owning elementary 
schools and 28% of secondary schools 
moved at least some micros from room 
to room. 
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Table 1: Local i(jn of Mi cr ocom/jute re in Kiementary and Socondary School UuiJdinqfi 



Universe: Schools with 1 or More Mi cr oconiputo rs , January, 1903 



/ 



CI assrooms 
Libraries 
Labo r ator ies 
Special Rooms 



Element a ry School s 



Any Micros 
lit... 

; 5 2% 

^ 36% 

3 5% 

5% 



Mic ros 
Only in. 

? ^ 
17% 

25% 



Secondary Sc h o ol s\ 



Any Micros 
In. . . 

58% 

2 0% 

46% 

4% 



Micros 
Onl y in 

36% 

8% 

3 2% 



Total 

Mixed Locations 



128% 



/ 



Schools with iust one/ micro focus on 
the school library; fahose with more 
micros put them elsewhere. 

Schools with exactly one micro- 
computer were more l/ikely than other 
schools to put the micro in the 
school library. For example, among 
elementary schools,/ 47% of those 
with one micro kept it in the school 
library, but only 28% of schools 
with more than one micro kept any of 
them there. Laboratories were used 
by a majority of both elementary and 
secondary schools when they had 8 or 
more micros in the building, but 
even with as few as two 
microcomputers, nearly a third of 
the microcomputer-owning schools 
used what they called a "labora- 
tory." About one- third of the 
schools in our /sample, both elemen- 
tary and secondary , resisted clus-- 
tering or centralization of any kind 
and kept micros only in regular 
classrooms. For secondary schools, 
th is declined with increasing num- 
bers of micros, but for elementary 
schools, "micros only in classrooms" 
were just a^^ common in schools with 
3 or more micros as in those with 



only a single micro. 
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74% 
26% 
100% 



128% 



76% 
25% 
^101% 



Five ways to m^ac^urf^ 'iQcatiory,' 

To study the possible impact of 
location on microcomputer use, mul- 
tiple regression equations were con- 
structed for five measures of micro- 
compute r location. Four are 
dichotomies--whether the school ' s 
microcomputers were located only in 
class cooms ("yes" or "no"); whether 
the school used a computer l^ | p 
("yes" or "no"); whether any micro- 
computers used for instruction were 
in the librai:y ("yes" or "no"); and 
whether any microcomputers rotated 
from room to room or between class- 
roc^ and library or lab. The fifth 
location variable examined is the 
number of rooms in which microcompu- 
ters were located at any one time. 
Elementary and secondary schools are 
treated separately in this analysis 
and are not themselves internally 
differentiated by grade levels. 

In the analysis, other fa ctors are 
statistically held constani-. 

In previous newsletters, we have 
shown how other factors also affect 
how a school uses microcomputers-- 
for example, characteristics of the 
student body, how long the. school 
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has Iii.hI i\ 111 i (M'CJCoin|Hi l:(.'r , tind llu.' 
i II I 1 luMKM.' u| i\ ''.iiKilo l iMchoi; on 
iinpi ementiny a school's first micro- 
computer. Some of these factors 
also affect how a school chooses to 
locate microcomputers. If not taken 
into accountr such factors might 
cause us to believe that locationai 
factors influenced how schools used 
microcomputers when, in fact, these 
other determinants were the "causes " 
of different patterns of use-~not 
location. 

Multiple regression helps us sta-- 
tistically control on the importance 
of other factors like student body 
composition, leadership in implemen-- 
tation, and so on, and to attribute 
to "location" a more realistic 
degree of importance. Rather than 
present the multiple regression sta- 
tistics in the context of this dis- 
cussion, we have moved the statisti- 
cal tables to an appendix, beginning 
on page 8. ThxS appendix also con- 
tains an introduction to help thv^ 
reader understand the tables. Here, 
we concentrate on the results of our 
analyses. 

Impact of Micro Location on Use 

Most of our analyses are summar- 
ized in Table 2. Each column in 
Table 2 presents results for one of 
the five ways of examining 'loca- 
tion. ' Each row indicates results 
for one of the "outcomes" that we 
examined. Two entries are shown for 
each row-column intersection: the 
first is for elementary schools; the 
second, for secondary schools. A 
"+" indicates that there was sub- 
stantially more of that outcome in 
those schools that located their 
micros in the way suggested by the 
column heading (e.g., in "classrooms 
only"); a "-" indicates substan- 
tially less of that outcome in com- 
parison to other micro-using 
schools. A blank entry means that 
the difference was not statistically 
. significant. 

M icros only in clAgsrooms: less use, 
■ b ..u.t. i Ki Qce gq uitablg uset 

The first column of Table 2 sug- 
^'^sts that restriction of microcom- 
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putern to recjulai: teacher classrooms 
may have the following consequences: 

fewer teachers using computers in 
their teaching, a narrower range of 
uses being made of the computers in 
elementary schools, greater use of 
microcomputers for dr ill-^and-prac- 
tice than programming instruction^ 
(in secondary schools, a less domi- 
nant use for programming 
instruction) , more equity in use 
be tw een bel ow-ave r age and abov e- av- 
er age students in seconda ry school s, 
and a smaller amount of computer 
time for each of the students who do 
use a computer. 

In quantitative terms~~using some 
of the regression coefficients from 
the analysis — we find that restrict- 
ing micros to elementary school 
classrooms rather than having at 
least some put in a library or labo- 
ratory may result in half as many 
teachers becoming regular users of 
the equipment with their classes. 
Also, limiting micros to secon^ 

dary school classrooms means that 
they will be used for 1 1/2 or 2 
hours less per week- than putting 
them in labs or other centralized 
facilities. Actually, the real dif~ 
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Not:o: IiUich row-column conibiiiation hati two enlirleji. Wio l-oriuat: in... 

BLEMMNVAHY MNTHY / SKCONDARY F-INTHY. Tho entrien arc: 

f : Subfitaiitially More in Thorpe Schools Than in Other iJlchooli. 
: Subfltantially Lesa in Theuo Schools Than in Other Schools 



Number of Regular 
Teacher Users, 



Number of Hours Per 

Week of Student Use. 

Breadth of Use Across 

13 Applications 



Classrooms 
Only 

- / - 
/ 



- / 



Percent of Students 
Who Use Micro. . , 



Dominance of Computer 

Programming Usen over 
Drill-and-Pract i ce . . 

Equity Between 

Above- Aver age 
and Below-Averac/^ 
Students* Use. . 

Computer Time Per 

St-udent User 



Academic Learning 
Attributed 
To Micro Presence... 

Social and Organizational 
Outcomes At tr ibuted 
to Micr ocompute r . . . . 



- / - 

/ + 

- / - 

/ 



Compute r 
Lab 

/ + 
+ / H 



+ / + 



- / - 



Library 
/ ^ 
/ 

/ - 

/ + 

/ - 

+ / 
/ 

- / 

- / 



Rotate Micros 
Between Rooms 

/ + 



/ + 
/ 

+ / + 

- / 

+ / 

- / 

- / 

- / - 



Dispe rsed 
Locations 

/ + 



/ + 
/ + 

+ / - 
/ 

- / 



ferences deriving from these and 
other Statistically significant 
relationships are likely to be much 
greater. Because of the imprecision 
with which most variables like this 
are measured, true relationships are 
most often' understated by multiple 
regression cocedtires. 

Impact of having a comp u ter lab ; 
r n Q ce u sg? heavy on prog ramming , 

The second column i^f Table 2 sug-- 
gests that putting some or all com- 
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puters into a room used solely for 
compute r- rel ated activities-- -that 
is, a computer lab^-^may have these 
'Consequences: regular use of the 
computer by a larger number of 
teaciiers; student use of the micros 
for more hours of the week; a 
broader range of uses being made of 
secondary school computers ; a higher 
;>roportion of elementary school stu- 
dents using the computers at all; in 
secondary schools, longer turns at 

the computer by those who do use the 
computers, particularly for program- 
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n\\ nc| aoniqninenl. n; yr oat er clomlnaMi'o 
or compii t: o r. lUK.: by c\\:)OV a- avo i: tujo 
nl.iulont.ri in lH)t:h o.L onu-Mil a ly and nec: - 
o n da r: y n u h o ol i\ ; more into \ \ u i v o u i j c ^ 
o i: iio con da ry n ( i h o ol co in p u l: e r: ^^ 1: o r 
pirogrcimminy activition ; and more 
p r o cj L* amin i n cj u n e t li a n d r i .1. 1 - ei nd - p r a t ^ - 
Lice UBc in el ement:ai:y schools. In 
addition, elementary cichools with 
computer laboratories reported much 
greater student enthusiasm for 
ijchool, after controlling for the 
background variables. 

Although most of these differ- 
ences suggest that laboratory place- 
ment of microcomputers has positive 
consequences at both the elementary 
and secondary levels, one result of 
such organization is a tendency to 
restrict computer use to better-pre- 
pared students. This is, no doubt, 
partly because the emphasis in these 
lab situations is usually on compu- 
ter programming. Schools concerned 
about equity of access to microcom- 
puters, but desirous of taking 
advantage of laboratory arrange- 
ments, may want to provide a diffe- 
rent supervisor for the computer 
laboratory than a teacher apt to use 
the equipment with only the most 
advanced mathematics classes. The 
survey data show no compelling rea- 
sons for limiting computer use to 
the "above-average" students, alt- 
hough teachers clearly perceive that 
above- aver age students have so far 
profited from having microcomputers 
much more than have other students. 



pi . ihiiina micros in the SghQOl 
iihrf^ry; t^.lfimentary and secondary 
effects differ. 

Placing microcomputers in the 
school library also has consequences 
for their use, as the summary data 
in the third column of Table 2 show. 
In particular, computers in ^^Qon- 
dar y school libraries encourage com- 
puter use by more teachers, even 
more so than do computer labs. 
Also, at that level, having 
computers in the library means that 
more students will use them than 
when they are located elsewhere. 
However, student use is more res- 
tricted: there are fewer different 
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lujon inacle of m.ici. oh in fU'condaiy 
iichoolr; whore they ar.o In the nchoo.l 
library; and there in lonn Intonnivo 
I i \: at] r auuii i n g in u t r u c t i o n , r (i n \\i t i n y 
in more equivalence Ijotwoen program- 
lu i n CJ u s e an c I d r i .1. A - c\ n d - p i: a c I i. c q u n . 
Overall, in nocondary bcIiooIu with 
micron in the library, the maehinon 
are in use somewhat losn ol: the time 
than Mchools with compntor labn, but 
more than schools that keep their 
micros only in classrooms. 

Eleme ntary schools with a compu- 
ter in the school library had more 
balance in use of the equipment bet- 
ween above- average and below-average 
students (other factors controlled); 
but the schools roportod less posi- 
tive learning outcomes and loss 
positive social outcomes. 
("Enthusiasm" was particularly low 
among elementary schools with compu- 
ters in their library.) 



Rotating micros: more acc ess, but 
less impact on students and school - 
ing t 

The consequences of rotating 
microcomputers from room to room in 
elementary schools appear to be much 
the same as those of locating micros 
in the school library — more equity 
of use between above- average and 
below- average students, and poor 
reported outcomes for student learn- 
ing and social aspects of computer 
use . (These analyses al so control 
for the particular locations of the 
microcomputers, in order to see the 
effect of rotation per se. ) Rotat- 
ing microcomputers also iresults in 
access by a higher proportion of the 
school ' s students, but, elementary 
schools that rotate micros provide 
less computer time for each student 
user. There is also a tilt towards 
using microcomputers for drill-and- 
practice rather than programming 
instruction in the elementary 
schools that rotate equipnent. 

Elementary schools that rotate 
microcomputers do not have more 
teachers who use the microcomputer 
regularly than elementary schools 
that do not rotate micros; in con- 
trast, this is the largest conse- 
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quenoo o.r Lol:cil..lnq mici. on al: I ho 
Mocoiulnry l.ovo.l , 11: in |)y iiwolvliui 
inoi'o |-.(NuMi(n.M with inl.cu.ou on a rotju-^ 
Jar baMin thai lUMunula ly lichoo.l n 
thai. rotaLo luicKon uuo thoni Jior: morc} 
hoLirti oJ: t.ho wo ok and w.ll:.h a, hitihcM- 
pr: t)po r 1:1 on oi: i:h o Mchocxl ' n nl; ii do n I: t\ 
than do nocondaty nchoo.ln that do 
n o t r; o I: a to the i v \\\ i c i: o c ( i \ i ym o n t , 

Finally/ we have the question of 
whether iichools should put all their 
microcomputers in one location, or 
spread them among several rooms 
(whether or not they rotate them to 
different rooms at different times) • 
The regression results show diffe- 
rent consequences for elementary and 
for secondary schools. Dispersion 
of micros at elementary schools may 
produce less overall use of micros, 
less computer time for each student 
who does use the computer, and pos- 
sibly less beneficial impact, ove- 
rall (as suggested by less effective 
academic and social outcomes, as 
reported in our survey) . Dispersion 
is also associated with use for pro- 
gramming instruction rather than 
dr ill-and-practice. 

Secondary schools that have dis- 
persed their microcomputers to 
different locations, in contrast, 
have more regular computer-using 
teachers, a wider range of use of 
micros, a higher proportion of stu- 
dents using micros, and less of a 
dominance of programming activities 
as against dr ill-and-'practice . 
(These results, of course, control 
on the number of micros at the 
school, the size of the student 
body, and the other background vari- 
ables, as well as whether rotation 
of equipment is involved.) Thus, 
dispersion does not appear to be a 
good idea for elementary schools, 
but it has certain benefits for sec- 
ondary schools. 



These analyses suggest that where 
schools locate microcomputers has an 
impact on how they are used. Keep- 
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l.nq ini(M:o(n^niputtM;n no.l oly In nnn- 
rof)nui han largely neaativn conne- 
(|UCMi(JOU, al, tluMigh ajuily oJ: uno In 
Imin ovccl l:oi: nocH)n(la i:y jujhool. a, 
Piittlncj computorM Into a laljora toi.y 
ul tuatlon/ In contraMt , Ui\t\ (joncM*:'"' 
a.l ly \)o i\i live co nuoq ucmu:o d , 1^x00 pt 
1: o \: oq ul ty • N(-^l thor pa I to rn , 
thoucjh / cl iMMM 00ms or .1 alx) v a to r. Iom, 

related to ronpondont ;) udcjmont 
roqardiny the acadomlo 01: social and 
or qaniz at ional co nnoq uonoo i\ of hav- 
incj compute ra in iJchool»s. 

Locating computoLs iri librariea 
has a mixed impact. It may inipLovo 
equity in elementary schools and 
increase use by teachers and stu-* 
dents in se conda ry school s, but not 
much consequence appears to follow, 
in terms of learning or improving 
social or ganiz at ional outcomes. 
Rotating microcomputers from room to 
room is generally positive for sec- 
ondary schools and improves equity 
and access at elementary schools, 
but at the expense of computer-using 
students getting an insufficient 
amount of compute r time to accom- 
pl ish much learning. Dispersing 
microcomputers among several loca-- 
tions at any one time appears to 
have only negative consequences for 
elementary schools, but has the 
benefits for secondary schools of 
increasing micro access to larger 
groups and for a broader range of 
activ ities. 

Considerations such as these are 
certainly not the last word in 
deciding how schools should use the 
relatively small number of microcom- 
puters they have with their compara- 
tively large student bodi es . How- 
ever, when considering the 
educational value of school expendi- 
tures on such expensive instruc- 
tional equipnent-- equipment that in 
contrast to movie projectors, tele- 
vision sets, photocopierSf and so 
f or th, must generally be used for 
the benefit of a relatively few stu- 
dents during the course of a day — it 
is important to think, not only of 
the instructional value of computers 
for an indiv idual student, but of 
how schools might most effectively 
or ganiz e use of compute rs so that 
they would best assist classrooms of 
students. 
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rolalionahip lxU:woon wilC.M nchoolM 
put theii: microti and hOM they une 
them was examined by fit atistica.Lly 
holding constant several "back- 
ground'' variables which also 
affect "where" and "how" schools 
use computers 3 the number of stu- 
dents enrolled, the number of mic- 
ros at the school, race and socio- 
economic status of the student 
body (measured by two dichoto- 
mies--whether the school was a 
"high SES, predominantly white 
school" and whether it was a "pre- 
dominantly minority school"), the 
year the school first obtained a 
microcomputer, the influence that 
a single teacher had on the 
school's first acquisition and 
implementation of a .microcomputer , 
and the presence of computer 
enthusiasts on the teaching staff. 
In addition, the number of regular 
computer-using teachers — itself 
one of the outcomes of locating 
equipment in different places-- 
-could be considered an indepen- 
dent determinant of how well 
schools use microcomputers; there- 
fore a second regression equation 
was calculated with this variable 
held constant as well, and results 
are shown separately in the tables 
wbereever it made a difference in* 
how important "location" itself 
seemed to be, 

RfiRiilts a ^fi shown onlv i£ at .Lfe^at 
^ Tpodest rplationshiP was t 
Each of the Tables Al througii 
- shows descriptive statistics and 
statistics from the multiple 
regression analyses for one of the 
five location variables. Results 
-■■-^ shown only for those outcomes 
y; Ae the location variable was at 
least marginally significant in 
the regression model used 
(beta=.08 or higher; approximately 
equivalent to p<.20, elementary; 



])<• 10 , iiocorula ry ) • 

C 0 i.u nuia^a . iind-..2 u iiQ w.-U iiia? 1 ^ ^ v u i - 

uchQ.Qia^ 'l*ho IMrnU two co.UuiinM ol. 
numbora in each tablo nhow 
aveCiva^C valuen on the outcome 
variable (for example, the avoracje 
"number of regular mict: o-uni luj 
teachers") for those schooJ s that 
had the characteristic in question 
{e,q,, "micros only in claas- 
roans") and for the remaining 
schools (i-e-, "micros not 'only 
in classrooms*"), Sjme outcome 
measures (for example, "breadth of 
use across 13 applications") are 
built from indices of several 
questionnaire items. In these 
cases, "average values" do not 
have a concrete meaning, so the 
computed averages are omitted from 
the table. The "Units" column^in 
the table is shown as "(index)" 
for these si tuations, 

r:^1umn R ^ "d 4 show hQjftL^ca p^&e^lv 
location and o utcome are lin kedt 
The correlation coefficient (r) 
and the standardized regression 
coefficient (beta) are shown in 
columns three and four. The cor- 
relation coefficient is a descrip- 
tive measure of how much an out- 
come variable differs according to 
where schools put microcomputers, 
A "zero" means it does not differ 
at all; a "1" or a "-1" would mean 
that the outcome is totally deter- 
mined by the locational contrast-- 
-not a very likely occurrence! 

"Beta" is similar to the corre- 
lation coefficient except that it 
shows how much "outcome" and 
"location" are associated after 
taking into account that different 
types of schools locate microcom- 
puters differently and these other 
factors also affect the outcome. 
It can be used as a rough guide 
f or determining which outcomes are 
most affected by the contrast in 
locational arrangements high- 
lighted in that particular table. 
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-Co iunui ii u hu wu t he iiiipuu t-^A^ i: ig aa- 

.t ion ciu-uo.tdiuu- to uhu uUat iiJ.tiual 

lUQtl Ci .1 'I'll o J. iX i 1 1' CO .1 urn w, .1 f\ bo, I a ( I 

b f " i\l ao CO \\[ a m t: i: o\\\ t\\ a \\\ u 1 1: i p.l. o 
\: o q r: o n n i o n a n a 1 y n .1 m • 1 1: I i\ ,a 1 1 \ i - 
vaiont l:o the t]l f:l:or:ena5 Im^Lwcmmi 
l:h«5 two "avoraqo valuon" (t^olumnn 

000 and two) aitui:-..uQUtto Uinu on 

-OA- he t.. b-i\cky.Lo.unU. lac t AC Aqa i. o , 
i:o t i'h one out comou bu il t 1: rom loch 
icon I'oi: which "averatjo" value a 
have no conotote moaning ^ tho "b" 
value ia oniittod from the table. 
Th o ho t a " CO e f 1: i c i on t , com pa r eel 
with other "beta" coet £ iciont tor 
that locational contrai^t can yive 
the reader a Monse ol: the impact 
of location on that outcome varia-- 
ble. 

An ex^uiip.JL<;?; T h e f Ust ro w q £ 
entries in Table Al , Table Al 
shows several ways that limiting 
microcomputers only to classroom 
locations affect school and stu- 
dent outcomes. The top half of 
the table shows outcomes affected 
_i.[L^l omenta ry schools. The first 
of these is the number of teachers 
who regularly use microcomputers. 



Co.l. umnn oi^o r\n(| two qivo iUo 
av<M:qo niuul»o r o(: l:tMM'lu-M. m who 
\\\\c\:ot\ iMMjulai ly In \\^o (ii.oupu o|: 
Lvlomontaiy nohool n; l:htui0 tliat 
\uui\) microt] only In iiUiMMiooiiui^ 
<\\u\ l:hoMo wlio l](\vo luicroii (3l uo- 
w ho \: 0 (who l:h o t or \ lo l:h t^y al no 
havo any in ol. aiuiroouui) , On i ho 
avtM:aqo^ Hhmm.* ai o 3 moro in lor o- 
usJ. nt) toaolior'M In iujliool. li that do 
nat-.i.iiiiit thol r iuloi:oM i.o oUimm- 
L oonuj (6 „ 1 VM. 3.1), 

Hut tho "not only In olaMnroom" 
iJchoolM al tio may havo mortj mlorini 
al t o g t h e r , may h a v e h a d m i o r o a 
longer^ or may differ from "only 
in classroom" schools in other 
ways that also might affect how 
many teachers use micros. 'Iti e 
mul tipl e regression procedure 
accounts for these factors which 
otherwise could "confound" our 
understanding of the impact of 
location on teacher use. 

The result of the analysis, 

shown in Column 5, is that there 
are still 2.6 more regular micro- 
using teachers in elemehtary 
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Table Ai : Impact of Locating Micros ONLY IN a. ASS ROOMS on Patternu of Micro Use 

Average for Schools.,, Measures 

With Micros WithMicrosj of 

ONLY IN NOT "Only in Association 

Outcome Variable CLASSROOMS CI assr oomi^ " 

(mean) (mean) (Units) r beta 

NuJTiber of Regular 

Teacher Users 3.1 6.1 teacheri: -.22 -,18 

Breadth of Use Across 

1 3 Appl ica tions ( i nde x ) - .1 5 -,12 

Dominance of Prograjnming (index) -,07 -,12 

over Dr il 1/ Pr act i ce. -,17 

Computer Time Per 

Student User 27, 3 5, minutes -,10 -.09 

- , 12 

Number ot Regular 

TeacherUsers 2, 4 4,1 teachers -.25 -,18 

Numbe r of Hour s Pe r 

v;eek of Student Use, 13.5 16,5 hourtJ -,13 -.09 

- ,07 

Equity Between Above- 
and Below- Aver age 

Students* Use f index) ,08 ,09 

Dominance of Programming (index) -.08 -.07 

ov er Dr il 1/ Pract i ce . -,10 

Computer Time Per 

Student User 6 8. 8 5. minutes -.11 --.09 

- .11 

" ' ; - • • . T . 

: i 1 . . . . .1..; ../L^fc. "I "J 



-9, ; 



-1,3 



-2,1 
-1.6 



■ 14 . 

■ 17 . 



in 



Q eh o o 1 1\ w 1 h m 1. o v o a I o m t tu \ i n 
plfU^ua otUui than cl ciuui:o<i(iui I luu) 
in uchoo.lu wii'a miciou only in 
c l a 0 « r: 0 m b , o t h o i. l: a i : t: ( > r ; i 
aoaounl: tMi I: or , 

N nl: I CO al. mu t li a I I U o I I a am i • 
iiiolani: Ui cnvly nl. Ivihl ly Imuh i han 
U h o 0 o V i: qX a t \ o n a (: 1: I o i n I: ? I h i ? i 
iatruo a.Ino bocaunu <?oni'a <)l I iin.i 
on baokijroniul l:aol;ot'ai in thin 
cane, cloou noli appi^' Y 
qui: IruproMuion oL' the lmix)i l.am^o 
o£ looafcion In ctetonnlninq coacher; 
uUi.l i/al::lon ot: miccon. An a iiiai:- 
ter o£ \:c\ct, becauao we have coni- 
roiled on no many vaciabloa wit:.h-- 
out the teiationahip appreciably 
c ha ng i nq , we ha v e nio re co nl: i cie n ce 
in the idea that location in acta-- 
ally rcr.ponaible for differential 
use by teachers. 

Where two successive rows of 
regression statistics are provided 



r^iico \m\ t i n liu: a inuni^n 
tJijualiiui l:hal. a I ho hoLilti (;tnua ruii 
*' nnmliei oi: itujular tuatiuH -n jum ti, 
•j'hi M ueound I i^l! niuiil^^^N^ *h 
;il\own only wht^n i ht^y niakb .^ di I 
I lu tiiii'vr.ln the iuavjnU uilu ni 'Muii n 
i)\ 'Mj^'for lOiVitUM] vailnhliN 

An ani-ry *'N,M," intiaiiM ihai- aricM 
holdini.l *'nuiulHn i^i: l.oa*^luM: hikm 
iiDuntaiit^ loivi l i i)n \i\ nol f iiuU> • 
luMidontly f a 'In l.tM.iu Inani ol; l lu* 
ontoomu varUUd.i} (M.S.; "ni)l nui 
nif icant^M . 

nenidon co rn;rnl. I bu.i on tl^j vai 
L oun tockqtound faatom mt>ntlon*Hl 
in thin "introduction, " the 
rajreniiion oqnatlonM for "rotal;e 
micron bciitweon troomn" control on 
WLhfi-LG micron were placed (lab or 
library vn other), and the ccpia- 
tions for "number of (simultane- 
ous) locationa" control on whore 
they were placed and on whether 
any of the computers rotate among 
different locations. 
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Table A2; Impact oE COMinJTHU LAOORATOI^IKS on Pattenui of Mli^ro LIm(? 

Averacje toe Schoolo... Mtja .'n\ir <mi 

With MICH on WITHOUT 

IN OOMHITKH ANY Computer A o c:i I i oil 

OuLcome Vaciablo ims baba . . . , , . , 

(mean) (mean) ( UiUl.Ji) r bi^\^\ 

Number ot Requlac 

Teachec Uaecn 6.2 4.5 toachecs .i;. .OU 

Nunibec of Hours F^jc n ic 

Week o£ Student Use. 16.5 13,6 hours .U .15 

Peccant of Students 

Who Use Micco 4 3 . 3 0, percent .18 ,13 

Fxiuity Between Above- , - . ^ , ic 

and Below-Avecage , (index) -.12 6 

Students' Use ' 

Dominance of Pcogcamming (index) .15 .17 

over Dcill/Pcactice. '^^ 

Student Enthusiasm , v iq 

Because of Micros... (index) .19 .19 

(•social' outcome) 

Secondary 

Number of Regular ' ^zl na 

Teacher Users 4.0 3.0 teachers .15 .08 

Number of' Hours Per 16,8 14.2 hours .12 ,09 

Week of Student Use 

Bceadth of Use Across (index) ,18 .18 

13 Appl ications 

•Dominance of Programming (index) .11 '0? 

over Drill/Practice. 

Equity Between Above- 

and Below-Average / , n no in 

Students' Use ' < index) -.0 9 -.10 

Computer Time Per . ,a n 

Student User 90. ? 6 9... minutes .14 .11 
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